Effect of autonomic denervation on DNA synthesis during liver regeneration after partial hepatectomy.
The regulatory role of autonomic nerves in liver regeneration after partial hepatectomy was studied in rats by bilateral subdiaphragmatic vagotomy or splanchnicectomy. 1. In control rats the wet weight of the regenerating liver was restored to approximately 80% of the preoperative weight 72 h after partial hepatectomy. Restoration of the liver weight was significantly impaired in vagotomy rats, but not in splanchnicectomy. Increases in the DNA and protein contents of the regenerating liver were also suppressed by vagotomy. 2. Hepatic DNA synthesis, measured as the incorporation of [methyl-3H]thymidine into DNA at various times after partial hepatectomy, was significantly less in vagotomized rats, and slightly more in splanchnicectomized rats than in control rats. The onset of DNA synthesis triggered by partial hepatectomy was also delayed by vagotomy. 3. The increases in activities of hepatic aspartate transcarbamoylase and thymidine kinase, the key enzymes in synthesis of pyrimidine nucleotides via the de novo and salvage pathways respectively, during liver regeneration, were significantly suppressed and retarded in vagotomized rats. Conversely, splanchnicectomy tended to stimulate these enzyme inductions after partial hepatectomy. 4. During starvation the plasma insulin level decreased after partial hapatectomy in control and vagotomized rats, as in sham-operated rats, but showed a transient increase 6 h after partial hepatectomy in splanchnicectomized rats. It is concluded that vagotomy inhibits and delays DNA synthesis and proliferation of liver cells after partial hepatectomy, whereas splanchnicectomy tends to stimulate these processes. The data also suggest that parasympathetic innervation of the liver may play an important regulatory role in liver regeneration.